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(54) METHOD OF FORMING PATTERN AND DEVICE FOR MANUFACTURING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a manufacturing technology 
for a substrate for forming a pattern on a substrate by the use of 
an ink jet system. 

SOLUTION: A substrate manufacturing device is provided for 
forming an arbitrary pattern on a substrate 1 by a fluidized body 1 1 
This device is provided with an ink jet type recording head 2, which 
is constituted so that the fluidized body 1 1 can be projected on a 
substrate 1, processing means 3 for operating a constant 
processing on the substrate 1, drive means 4 for changing the 
relative position of the ink jet type recording head 2 and the 
processing means 3 to the substrate 1, and control means 5 for 
controlling the projection of the fluidized body 11 from the ink jet 
type recording head 2, the processing by the processing means 3, 
and the driving by the driving means 4. The control means is 
constituted capable of controlling the processing means to 
executing the processing, prior to the projection of the fluidized 
body from the ink jet type recording head 2. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A pattern formation method which is the pattern formation method which breathes out a 
predetermined fluid on a substrate and forms a pattern of arbitration from an ink jet type recording head, 
and is characterized by having a step which performs fixed processing on said substrate beforehand in 
front of regurgitation of said fluid, and a step which carries out the regurgitation of said fluid from said ink 
jet type recording head on a substrate which carried out said processing. 

[Claim 2] A pattern formation method which is the pattern formation method which breathes out a 
predetermined fluid on a substrate and forms a pattern of arbitration from an ink jet type recording head, 
and is characterized by having a step which carries out the regurgitation of the predetermined fluid on a 
substrate from said ink jet type recording head, and a step which performs fixed processing to said 
substrate with which said fluid was breathed out. 

[Claim 3] A pattern formation method which is the pattern formation method which breathes out a 
predetermined fluid on a substrate and forms a pattern of arbitration from an ink jet type recording head, 
and is characterized by having a step which carries out the regurgitation of the predetermined fluid from 
said ink jet type recording head, and a step which performs fixed processing to a drop of the breathed-out 
fluid concerned even before a fluid breathed out from said ink jet type recording head reaches said 
substrate. \ 

[Claim 4] Said processing is the pattern formation method given in any 1 term of claim 1 which is the 
processing which exerts a chemical operation on said fluid thru/or claim 3. 

[Claim 5] Said processing is the pattern formation method according to claim 1 or 2 which is the 
processing which reduces solubility of predetermined material contained in said fluid, and deposits the 
material concerned. 

[Claim 6] Said processing is the pattern formation method according to claim 1 or 2 which is the 
processing which carries out the regurgitation of the material which makes said fluid produce a chemical 
reaction to said substrate. 

[Claim 7] Said processing is the pattern formation method given in any 1 term of claim 1 which is the 
processing which exerts a physical operation on said fluid thru/or claim 3. 

[Claim 8] Said processing is the pattern formation method according to claim 2 which is the processing 
which operates orthopedically a boundary of said fluid breathed out along a boundary of said pattern 
formation field. 

[Claim 9] Said processing is the pattern formation method according to claim 2 which is the processing 
which makes said absorber absorb said superfluous fluid by moving an absorber along said pattern 
formation field. 

[Claim 10] Said processing is the pattern formation method given in any 1 term of claim 1 which is the 
processing which exerts a physicochemical operation on said fluid thru/or claim 3. 

[Claim 11] Said processing is the pattern formation method according to claim 1 which is the processing 
which carries out surface treatment of the perimeter of said pattern formation field to non-compatibility to 
said fluid among said substrates. 

[Claim 12] Said processing is the pattern formation method according to claim 1 which is the processing 
which carries out surface treatment of said pattern formation field to compatibility to said fluid among said 



0 substrates. 

[Claim 13] Said processing is the pattern formation method according to claim- 1 which is the processing 
which carries out surface treatment of said pattern formation field to an absorption layer which absorbs 
said fluid among said substrates. 

[Claim 14] Said processing is the pattern formation method according to claim 2 which is the processing 
which forms a bank for preventing that said fluid flows out in the perimeter of said pattern formation field, 
and is further equipped with a production process which removes the bank concerned after formation of 
said pattern. 

[Claim 15] Said processing is the pattern formation method according to claim 2 which is the processing 
which carries out the regurgitation of the still more nearly same fluid along with said pattern space by 
which said fluid is already breathed out. 

[Claim 16] Said processing is the pattern formation method according to claim 3 which is the processing 
which energy is supplied [ processing] to said drop and raises concentration of the fluid concerned. 
[Claim 17] Said processing is the pattern formation method according to claim 3 which is the processing 
which supplies energy to said drop and bends an orbit of the drop concerned. 

[Claim 18] Said processing is the pattern formation method according to claim 3 which is the processing to 
which material which makes said fluid produce a chemical reaction is made to act on said drop. 
[Claim 19] Said processing is the pattern formation method according to claim 3 which is the processing 
which detects the attribute of said drop and is further equipped with a step which controls regurgitation of 
said drop from said ink jet type recording head based on the attribute of said detected drop. 
[Claim 20] An ink jet type recording head which is a substrate manufacturing installation for forming a 
pattern of arbitration on a substrate with a predetermined fluid, and was constituted possible [ the 
regurgitation ] on said substrate in said fluid, A processing means to perform fixed processing oh said 
substrate, and a driving means constituted possible [ modification of a relative position of said ink jet type 
recording head, and' said processing means and said substrate ], Said processing list by regurgitation of said 
fluid from said ink jet type recording head and said processing means is equipped with a control means 
which controls a drive by said driving means. Said control means A substrate manufacturing installation 
which preceding processing by said processing means with regurgitation of a fluid from said ink jet type 
recording head, and making it perform consisted of possible. 

[Claim 21] An ink jet type recording head which is a substrate manufacturing installation for forming a 
pattern of arbitration on a substrate with a predetermined fluid, and was constituted possible [ the 
regurgitation ] on said substrate in said fluid, A processing means to perform fixed processing on said 
substrate, and a driving means constituted possible [ modification of a relative position of said ink jet type 
recording head, and said processing means and said substrate ], Said processing list by regurgitation of said 
fluid from said ink jet type recording head and said processing means is equipped with a control means 
which controls a drive by said driving means. Said control means A substrate manufacturing installation 
which preceding regurgitation of a fluid from said ink jet type recording head with processing by processing 
means, and making it perform consisted of possible. 

[Claim 22] A substrate manufacturing installation for forming a pattern of arbitration on a substrate with a 
predetermined fluid characterized by providing the following An ink jet type recording head constituted 
possible [the regurgitation ] on said substrate in said fluid A processing means to perform fixed processing 
to the drop concerned before a drop of a fluid breathed out from said ink jet type recording head reaches a 
substrate A driving means constituted possible [ modification of a relative position of said ink jet type 
recording head, and said processing means and said substrate ] A control means which controls a drive by 
said driving means in said processing list by regurgitation of said fluid from said ink jet type recording head, 
and said processing means 

[Claim 23] For said processing means, it is a substrate manufacturing installation given in any 1 term of 
claim 20 constituted possible thru/or claim 22 to exert a chemical operation on said fluid. 
[Claim 24] For said processing means, reducing solubility of predetermined material contained in said fluid, 
and depositing the material concerned is the substrate manufacturing installation according to claim 20 or 



21 constituted possible. 

[Claim 25] For said processing means, carrying out the regurgitation of • the material which makes said fluid, 
produce a chemical reaction to said substrate is the substrate manufacturing installation according to claim 
20 or 21 constituted possible. 

[Claim 26] For said processing means, it is a substrate manufacturing installation given in any 1 term of 
cl^jm 20 constituted possible thru/or claim 22 to exert a physical operation on said fluid. 
[Claim 27] Said processing means is a substrate manufacturing installation according to claim 21 
constituted possible [ plastic surgery of a boundary of said fluid breathed out along a boundary of said 
pattern formation field ]. 

[Claim 28] It is the substrate manufacturing installation according to claim 21 which makes said absorber 
absorb said superfluous fluid by equipping said processing means with an absorber when said control means 
moves said absorber relatively along said pattern formation field. 

[Claim 29] For said processing means, it is a substrate manufacturing installation given'in any 1 term of 
claim 20 constituted possible thru/or claim 22 to exert a physicochemical operation on said fluid. 
[Claim 30] For said processing means, carrying out surface treatment of the perimeter of said pattern 
formation field to non-compatibility to said fluid among said substrates is the substrate manufacturing 
installation according to claim 20 constituted possible. 

[Claim 31] For said processing means, carrying out surface treatment of said pattern formation field to 
compatibility to said fluid among said substrates is the substrate manufacturing installation according to 
claim 20 constituted possible. 

[Claim 32] For said processing means, it is the pattern formation method given in claim 20 constituted 
possible to carry out surface treatment of said pattern formation field to an absorption layer which absorbs 
said fluid among said substrates. 

[Claim 33] It is the substrate manufacturing installation according to claim 22 which said processing means 
is constituted possible [ formation of a bank for preventing that said fluid flows into the perimeter of said 
pattern formation field ], and is further equipped with a means by which the manufacturing installation 
concerned removes the bank concerned after formation of said pattern. 

[Claim 34] An ink jet type recording head which is a substrate manufacturing installation for forming a 
pattern of arbitration on a substrate with a predetermined fluid, and was constituted possible [ the 
regurgitation ] on said substrate in said fluid, A driving means constituted possible [ modification of a 
relative position with said ink jet type recording head and said substrate top ], It has a control means which 
controls a drive by regurgitation and said driving means of said fluid from said ink jet type recording head. 
Said control means A substrate manufacturing installation which carries out the regurgitation of the still 
more nearly same fluid from said ink jet type recording head along with said pattern space by which said 
fluid is already breathed out. 

[Claim 35] For said processing means, supplying energy to said drop and raising concentration of the fluid 
concerned is the substrate manufacturing installation according to claim 22 constituted possible. 
[Claim 36] For said processing means, supplying energy to said drop and bending an orbit of the drop 
concerned is the substrate manufacturing installation according to claim 22 constituted possible. 
[Claim 37] Said processing means is a substrate manufacturing installation according to claim 22 
constituted possible [ supply to said drop ] in material which makes said fluid produce a chemical reaction. 
[Claim 38] Said processing means is a substrate manufacturing installation according to claim 22 which is 
constituted possible and controls a drive by regurgitation and said driving means of said drop from said ink 
jet type recording head based on the attribute of said drop by which said control means was detected with 
said processing means which detects the attribute of said drop. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the manufacturing technology for 
starting the industrial application of an ink jet type recording head, especially forming the pattern of 
arbitration with an ink jet method. 
[0002] ' 

[Description of the Prior Art] The substrate used in a semiconductor process etc. consists of silicon etc. 
The lithography method etc. was used in order to manufacture an integrated circuit etc. from the silicon 
substrate concerned conventionally. 

[0003] This lithography method is a point which can be burned with light and imprints the integrated-circuit 
pattern which applied thinly the sensitization material called a resist on a silicon wafer, and was created by 
photoengraving process to the glass film plate. It was what drives ion etc. into the imprinted resist pattern 
and forms the circuit pattern and the element. 

[0004] Since production processes, such as photoengraving process, resist spreading, exposure, and 
development, were needed in order to have used the describing [ above ] lithography method, when it was 
not the chip fabrication factory where equipment was ready, creation of a detailed pattern was not 
completed. For this reason, it was common sense that formation of a detailed pattern requires complicated 
production control and cost. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the need of infinity can be considered on the thing 
which can be manufactured, then an industrial target, without using equipment of a factory etc. cheaply 
simply [ pattern / of the order of mum ], even if it does not go to the pattern as a VLSI. 
[0006] By the way, an applicant has a technological backlog in an ink jet method as technology printed in a 
form. By the ink jet method, in order to make ink breathe out, an ink jet type recording head is used. This 
arm head was what prints by constituting ink from a nozzle hole possible [ the regurgitation ], and carrying 
out the regurgitation of the ink on a form from a nozzle hole. Application of an ink jet method has mainly 
been used for the printer aiming at printing until now. 

[0007] If viscosity is a low fluid, the regurgitation [ the fluid of arbitration ] is possible for an ink jet type 
recording head. And the resolution of this ink jet type recording head is as detailed as 400bpi. For this 
reason, if the regurgitation of the fluid which can be used for industrial use from each nozzle hole of an ink 
jet type recording head can be carried out, it will be thought that the pattern of arbitration can be formed 
by the width of face of mum order. According to the ink jet method, equipment like a factory is not needed. 
[0008] However, since the related processing for fixing a fluid as a pattern is needed for the pattern 
formation by the fluid, a pattern cannot be formed only with constituting from an ink jet type recording 
head possible [ the regurgitation / a fluid ]. For example, in order to fix a pattern to a substrate, the 
physicochemical processing for fixing a pattern material correctly is needed for the physical processing for 
preparing the chemical preparation for making an industrial material appear from a fluid, and the form of a 
pattern, or a pattern formation field. 

[0009] However, it says that it processes to a fluid and the advantage of the substrate manufacture by the 
ink jet method aiming at forming a pattern easily cannot be efficiently employed in using a large-scale 



manufacturing installation. 
[0010] 

[Means for Solving the Problem] Then, an invention-in-this-application person devised technology of 
completing processing required for pattern formation at the moment of being breathed out from, ink jet type 
recording head order or an arm head, when an ink jet method performed pattern formation. 
[001 1] That is, the 1st technical problem of this invention is offering a method whose formation of a 
pattern is enabled, and its manufacturing installation by making processing possible, before a fluid is 
breathed out on a substrate. 

[0012] The 2nd technical problem of this invention is offering a method whose formation of a pattern is 
enabled, and its manufacturing installation by making processing possible, after a fluid is breathed out on a 
substrate. 

[0013] The 3rd technical problem of this invention is offering a method whose formation of a pattern is 
enabled, and its manufacturing installation by making processing possible at the moment that a fluid is 
breathed out. 

[0014] Invention which solves the 1st technical problem of the above is the pattern formation method 
which breathes out a predetermined fluid on a substrate and forms a pattern of arbitration from an ink jet 
type recording head, and is equipped with a step which performs fixed processing.on said substrate 
beforehand in front of regurgitation of said fluid, and a step which carries out the regurgitation of said fluid 
from said ink jet type recording head on a substrate which carried out said processing. 
[0015] Here, a fluid can be used not only for ink but for industrial use, and means data medium equipped 
with viscosity in which regurgitation is possible from a nozzle. ** which is oiliness as it is aquosity is not 
asked. If it has from a nozzle etc. a fluidity (viscosity) in which regurgitation is possible, even if it will be 
enough and individual material will mix, what is necessary is just a fluid as a whole. Even if an ink jet type 
recording head is a method which makes a fluid breathe out by volume change of a piezo electric crystal 
element, when a steam occurs rapidly by impression of heat, it may be a method which makes a fluid 
breathe out Chemical preparation, physical processing, or physicochemical processing is sufficient as fixed 
processing/These definitions are used like the following. 

[0016] Invention which solves the 2nd technical problem of the above is the pattern formation method 
which breathes out a predetermined fluid on a substrate and forms a pattern of arbitration from an ink jet 
type recording head, and is equipped with a step which carries out the regurgitation of the predetermined 
fluid on a substrate from an ink jet type recording head, and a step which performs fixed processing to a 
substrate with which a fluid was breathed out. 

[0017] Invention which solves the 3rd technical problem of the above is the pattern formation method 
which breathes out a predetermined fluid on a substrate and forms a pattern of arbitration from an ink jet 
type recording head, and is equipped with a step which carries out the regurgitation of the predetermined 
fluid from an ink jet type recording head, and a step which performs fixed processing to a drop of the 
breathed-out fluid concerned even before a fluid breathed out from an ink jet type recording head reaches 
a substrate. 

[0018] For example, the above-mentioned processing is processing which exerts a chemical operation on a 
fluid. A chemical operation says a deposit, a chemical reaction, etc. to material: For example, this 
processing is processing which reduces solubility of predetermined material contained in a fluid, and 
deposits the material concerned. This processing is obtained by giving for example, hot blast blasting, laser 
radiation, a lamp exposure, reduced pressure, and ambient atmosphere change (temperature and Myst) to a 
substrate or a fluid. Moreover, this processing is processing which carries out the regurgitation of the 
material which makes a fluid produce a chemical reaction to a substrate. Moreover, this processing is 
processing which energy is supplied [ processing ] to a drop and raises concentration of the fluid 
concerned. Furthermore, this processing is processing which supplies energy to a drop and bends an orbit 
of the drop concerned. 

[0019] For example, the above-mentioned processing is processing which exerts a physical operation on a 
fluid. It says doing dynamic-to fluid, and electricity-magnetics-effect. [ a physical operation ] This 



processing is processing which operates orthopedically a boundary of a fluid breathed out along a boundary 
of for example, a pattern formation field. Moreover, this processing is processing which makes an absorber 
absorb a superfluous fluid by moving an absorber along a pattern formation field. 
[0020] For example, the above-mentioned processing is processing which exerts a physicochemical 
operation on a fluid. Physicochemical processing means affecting ah action of a fluid from a physical 
operation and both chemical operation. This processing is processing which carries out surface treatment 
of the perimeter of a pattern formation field to non-compatibility to a fluid among substrates. Moreover, 
this processing is processing which carries out surface treatment of the pattern formation field to 
compatibility to a fluid among substrates. Non-compatibility says a relative target to a fluid a property in 
which a contact angle is large here. Compatibility means that a contact angle over a fluid is relatively small. 
These expressions are used as contrasted with compatibility, in order to clarify an action of a film to a fluid. 
This processing is processing which carries out surface treatment of the pattern formation field to an 
absorption layer which absorbs a fluid among substrates. Furthermore, this processing is processing which 
forms a bank for preventing that a fluid flows out in the perimeter of a pattern formation field, and is 
further equipped with a production process which removes the bank concerned after formation of a pattern. 
This processing is processing which carries out the regurgitation of the still more nearly same fluid along 
with a pattern space by which a fluid is already breathed out further again. This processing is processing 
which makes material which makes a fluid produce a chemical reaction act on a drop further again. 
Moreover, this processing is processing which detects the attribute of a drop, and is further equipped with 
a step which controls regurgitation of a drop from an ink jet type recording head based on the attribute of 
a detected drop. 

[0021] This invention is a substrate manufacturing installation for forming the pattern of arbitration on a 
substrate with a predetermined fluid, and is equipped with the control means which controls the processing 
by the ink-jet type recording head constituted possible [ the regurgitation ] on a substrate in a fluid, 
processing means perform fixed processing on a substrate, the driving means which are constituted 
possible [ modification of a relative position of an ink-jet type recording head and a processing means, and 
a substrate ], and the regurgitation of the fluid from an ink-jet type recording head and a processing means, 
and the And it is constituted possible that a control means precedes processing by processing means with 
regurgitation of a fluid from an ink jet type recording head, and makes it perform. 
[0022] Moreover, an ink jet type recording head which this invention is a substrate manufacturing 
installation for forming a pattern of arbitration on a substrate with a predetermined fluid, and was 
constituted possible [ the regurgitation ] on a substrate in a fluid, A processing means to perform fixed 
processing on a substrate, and a driving means constituted possible [ modification of a relative position of 
an ink jet type recording head and a processing means, and a substrate ], It has a control means which 
controls processing by regurgitation of a fluid from an ink jet type recording head, and processing means, 
and a drive by driving means. And making it carry out by a control means preceding regurgitation of a fluid 
from an ink jet type recording head with processing by processing means is constituted possible. 
[0023] An ink jet type recording head which this invention is a substrate manufacturing installation for 
forming a pattern of arbitration on a substrate with a predetermined fluid, and was constituted possible 
[ the regurgitation ] on a substrate in a fluid, A processing means to perform fixed processing to the drop 
concerned before a drop of a fluid breathed out from an ink jet type recording head reaches a substrate, It 
has a control means which controls processing by driving means constituted possible [ modification of a 
relative position of an ink jet type recording head and a processing means, and a substrate ], and 
regurgitation of a fluid from an ink jet type recording head and a processing means, and a drive by driving 
means. 

[0024] For example, it is constituted possible that the above-mentioned processing means exerts a 
chemical operation on a fluid. 

[0025] Moreover, a processing means reduces solubility of predetermined material contained in a fluid, and 
depositing the material concerned is constituted possible. 

[0026] Furthermore, it is constituted possible that a processing means carries out the regurgitation of the 



material which makes a fluid produce a chemical reaction to a substrate. 

[0027] It is constituted possible further again that a processing means exerts a physical operation on a 
fluid. 

[0028] Moreover, ****** is constituted possible [ plastic surgery of a boundary of a fluid breathed out 
along a boundary of a pattern formation field ]. 

[0Q29] A control means makes an absorber absorb a superfluous fluid by moving an absorber relatively 
along a pattern formation field by equipping a processing means with an absorber furthermore. 
[0030] It is constituted possible further again that a processing means exerts a physicochemical operation 
on a fluid. 

[0031] Moreover, it is constituted possible that a processing means carries out surface treatment of the 
perimeter.of a pattern formation field to non-compatibility to a fluid among substrates. Non-compatibility 
says a relative target to a fluid a property in which a contact angle is large. This expression is used as 
contrasted with compatibility, in order to clarify an action of a film to a fluid. 

[0032] Furthermore, it is constituted possible that a processing means carries out surface treatment of the 
pattern formation field to compatibility to a fluid among substrates. Here, it says that contact angle of 
compatibility over a fluid is relatively small. 

[0033] Furthermore, it is constituted possible that a processing means carries put surface treatment of the 

pattern formation field to an absorption layer which absorbs a fluid among substrates. 

[0034] A processing means is constituted possible [ formation of a bank for preventing that a fluid flows 

into the perimeter of a pattern formation field ], and the manufacturing installation concerned is further 

equipped with a means to remove the bank concerned after formation of a pattern further again. 

[0035] This invention is a substrate manufacturing installation for forming a pattern of arbitration on a 

substrate with a predetermined fluid, and is equipped with a driving means constituted possible 

[ modification of a relative position with an ink jet type recording head / which was constituted possible / 

the regurgitation / on a substrate in a fluid /, ink jet type recording head, and substrate top ], and a control 

means which controls a drive by regurgitation and a driving means of a fluid from an ink jet type recording 

head. And a control means carries out the regurgitation of the still more nearly same fluid from an ink jet 

type recording head along with a pattern space by which a fluid is already breathed out. 

[0036] For example, a processing means supplies energy to a drop and raising concentration of the fluid 

concerned is constituted possible. 

[0037] Moreover, a processing means supplies energy to a drop and bending an orbit of the drop concerned 
is constituted possible. 

[0038] Furthermore, a processing means is constituted possible [ supply to a drop ] in material which 
makes a fluid produce a chemical reaction. 

[0039] A processing means controls a drive by regurgitation and a driving means of a drop from an ink jet 
type recording head further again based on the attribute of a drop by which it was constituted possible and 
a control means was detected with a processing means which detects the attribute of a drop. 
[0040] 

[Embodiment of the Invention] Hereafter, the best gestalt for carrying out this invention is explained with 
reference to a drawing. 

[0041] (Common configuration) The conceptual block diagram of the intersection of a substrate 
manufacturing installation used for drawing 1 with each following operation gestalt is shown. As shown in 
drawing 1 , this substrate manufacturing installation 100 is equipped with the ink jet type recording head 2, 
the processor 3, the drive 4, and the control circuit 5. With each following operation gestalt, arrangement 
and the contents of processing of the processor 3 differ from each other, respectively, and the remaining 
configuration is used almost in common with each operation gestalt. 

[0042] The ink tank 26 put into the fluid 10 is connected to the ink jet type recording head 2 possible 
[ supply of a fluid 10 ] through the pipe 27. If the fluidity in which the regurgitation is possible is presented 
from an ink jet type recording head as a fluid 10, regardless of ** which is non-hydrophilicity as it is 
hydrophilicity, all things are applicable. I hope that all structures are not liquefied. For example, it could be 



made to mix into a solvent by making into a particle the metal in which conductivity is shown. 
[0043] The structure of an ink jet type recording head is explained first. Drawing 18 is the decomposition 
perspective diagram of the ink jet type recording head 2. If the ink jet type recording head 2 is constituted 
possible [ the regurgitation / the fluid of arbitration ] as a general ink jet type recording head, it is enough: 
The nozzle plate 21 in which the nozzle 21 1 was formed, and the pressure room substrate 22 with which 
the -diaphragm 23 was formed are inserted in a case 25, and it consists of ink jet type recording heads 2 of 
drawing 18 . The pressure room substrate 22 etches silicon, and is formed, and the cavity (pressure room) 
221, the side wall 222, and the reservoir 223 grade are formed. 

[0044] The perspective diagram part cross section of the principal part structure of the ink jet type 
recording head 2 constituted by carrying out the laminating of a nozzle plate 21, the pressure room 
substrate 22, and the diaphragm 23 to drawing 19 is shown. As shown in this drawing, the principal part of 
the ink jet type recording head 2 is equipped with the structure which put the pressure room substrate 22 
with the nozzle plate 21 and the diaphragm 23. When a nozzle plate 21 is stuck with the pressure room 
substrate 22, the nozzle hole 21 1 is formed so that it may be arranged in the location corresponding to a 
cavity 221. Two or more cavities 221 are formed in the pressure room substrate 22 possible [ a function ] 
for each as a pressure room by etching a silicon single crystal substrate etc. It is separated by the side 
wall 222 between -cavities 221. Each cavity 221 is connected with the reservoir 223 which is common _ 
passage through the feed hopper 224. A diaphragm 23 is constituted by for example, the thermal oxidation 
film etc. The piezo electric crystal element 24 is formed in the location equivalent to the cavity 221 on a 
diaphragm 23. Moreover, the ink tank opening 231 is formed in a diaphragm 23, and tanks 26 are consisted 
of possible [ supply of the fluid 10 of arbitration ]. The piezo electric crystal element 24 is equipped with 
the structure for example, whose PZT element etc. was pinched with the up electrode and the lower 
electrode (not shown). It is constituted possible that the piezo electric crystal element 24 produces a 
volume change corresponding to the control signal Sh supplied from a control circuit 5. 
[0045] In addition, although the above-mentioned ink jet type recording head was the configuration of 
having made a piezo electric crystal element producing a volume change, and making a fluid breathing out, 
you may be the head configuration which heat is applied [ configuration ] to a fluid with a heating element, 
and makes a drop breathe out by the expansion. 

[0046] It is constituted possible that a processor 3 performs predetermined processing to a substrate 1. A 
processor 3 processes corresponding to the control signal Sp supplied from a control circuit 5. About the 
function of a processor 3, and structure, it clarifies with each following operation gestalt. 
[0047] The drive 4 is equipped with a motor M1, a motor M2, and the device structure that .is not 
illustrated, and X shaft orientations (longitudinal direction of drawing 1 ) and Y shaft orientations (the depth 
direction of drawing 1 ) both constitute the ink jet type recording head„2 and the processor 3 possible 
[ conveyance ]. A motor M1 is constituted by X shaft orientations possible [ conveyance ] in the ink jet 
type recording head 2 and a processor 3 according to a driving signal Sx. A motor M2 is constituted by Y 
shaft orientations possible [ conveyance ] in the ink jet type recording head 2 and a processor according to 
a driving signal Sy. 

[0048] In addition, the drive 4 is enough if it has relatively the configuration which can change for the 
location of the ink jet type recording head 2 and processor 3 to a substrate 1. For this reason, the 
substrate 1 other than the above-mentioned configuration may move to the ink jet type recording head 2 
or a processor 3, and both the ink jet type recording head [ and ] 2, a processor 3, and the substrate 1 may 
move. Moreover, depending on the gestalt of processing, a processor 3 does not need to be conveyed with 
the ink jet type recording head 2, and a processor 3 may be conveyed separately or you may be standing it 
still. 

[0049] With reference to drawing 21, the regurgitation principle of the ink jet type recording head 2 is 
shown. This drawing is a cross section in the line of A-A of drawing 20 . A fluid 10 is supplied in a reservoir 
223 from a tank 26 through the ink tank opening 231 prepared in the diaphragm 23. A fluid 10 flows into 
each cavity 221 through a feed hopper 224 from this reservoir 223. If the piezo electric crystal element 24 
applies voltage between the up electrode and lower electrode, the volume will change. This volume change 



is made to transform a diaphragm 23, and changes the volume of a cavity 21. 

[0050] A control signal Sh is not supplied but there is no deformation of a diaphragm 23 in the condition of 
not applying voltage. If a control signal Sh is supplied and voltage is applied, the piezoelectric device of 
diaphragm 23b or 24b after deformation will deform to the location shown with the dashed line of this 
drawing. Change of the volume in a cavity 21 increases the pressure of the fluid 10 filled by the cavity 21. 
A fluid 12 is supplied to a nozzle hole 211, and a drop 11 is breathed out. 

[0051] (Mode of arrangement) With reference to drawing 2 thru/or drawing 4 , arrangement of fundamental 
processing of this invention is explained, respectively. This invention considers the arrangement of a 
processor performed to the fluid breathed out from the ink jet type recording head in distinction from three. 
[0052] Drawing 2 is a conceptual diagram of the 1st arrangement which processes to a substrate, before 
carrying out the regurgitation of the fluid from an ink jet type recording head. As shown in this drawing, the 
ink jet type recording head 2 and a processor 3 are conveyed relatively [ direction / arrow head 
conveyance ]. In the 1st arrangement, a processor 3 is arranged before the ink jet type recording head 2 to 
a travelling direction. And before the drop 1 1 of a fluid is breathed out from the ink jet type recording head 
2 to a substrate 1, predetermined processing 7 is performed to a substrate 1. The following operation 
gestalten explain the details of processing. 

[0053] Drawing 3 is a conceptual diagram of the 2nd arrangement which, processes to a fluid or a substrate, 
after breathing out a fluid from an ink jet type recording head. As shown in this drawing, the ink jet type 
recording head 2 and a processor 3 are conveyed relatively [ direction / arrow head conveyance ]. In the 
2nd arrangement, a processor 3 is arranged after the ink jet type recording head 2 to a travelling direction. 
And after the drop 1 1 of a fluid is breathed out from the ink jet type recording head 2 to a substrate 1, 
predetermined processing 7 is performed to a substrate 1. The following operation gestalten explain the 
details of processing. 

[0054] Drawing 4 is the conceptual diagram of the 3rd arrangement which processes directly to the drop of 
the fluid breathed out from the ink jet type recording head. In the 3rd arrangement, a processor 3 is 
arranged possible [ direct processing ] to the drop 11 breathed out from the ink jet type recording head 2. 
And before the drop 1 1 of the fluid breathed out from the ink jet type recording head 2 reaches a substrate 
1, predetermined processing 7 is performed to the drop 11 concerned. The following operation gestalten 
explain the details of processing. 

[0055] (Operation gestalt 1) The operation gestalt 1 of this invention is mainly used in the 1st above- 
mentioned arrangement and the 2nd arrangement about the processing which exerts a chemical operation 
(solubility fall) on a fluid. 

[0056] The side elevation which explains the processing concept of this operation gestalt 1 to drawing 5 is 
shown. The processor 301 of this operation gestalt 1 reduces the solubility of the material currently mixed 
in a fluid to the substrate 1 before a fluid 11 is breathed out, and is constituted possible [ application of the 
processing 701 which deposits the solid content ]. Processing in which perform blasting of hot blast, laser 
radiation, a lamp exposure, etc., and the solvent component of a fluid is evaporated as such processing can 
be considered. Although this drawing shows the configuration applied to the 1st arrangement, when it 
applies to the 2nd arrangement, a processor 301 is arranged behind [ travelling direction ] the ink jet type 
recording head 2. 

[0057] A processor 301 is equipped with the heater which heats the compressor and air which spray air 
when performing blasting of hot blast. In performing laser radiation, it has actuator equipment for driving 
the lens group and lens group for condensing the diode for laser luminescence and the laser beam which 
irradiate the laser beam of predetermined wavelength, and condensing a laser beam on a substrate proper 
etc. When performing a lamp exposure, it has the lamp which can emit high energies, such as a xenon lamp, 
a reflector, a lens group, etc. 

[0058] In case the above-mentioned processor 301 is used by the 1st arrangement which pretreats, the 
above-mentioned processing is performed to the substrate 1 just before the drop 11 of a fluid is breathed 
out. Since the substrate 1 is already heated, a solvent component evaporates from immediately after 
impact, and, as for the drop which reached the substrate, a residual or a melt comes to deposit [ solid 



content ] as a result by which a fluid is condensed. For example, if a fluid contains a metaled particle in a 
solvent, only a solvent component can evaporate under the effect of heat, and a metal particle can be 
made to remain on a substrate as a conductive pattern. 

[0059] In case the above-mentioned processor 301 is used by the 2nd arrangement which performs after 
treatment, the above-mentioned processing is performed to the drop of the fluid already breathed out on 
the substrate. A melt can be deposited according to the same operation. 

[0060] In addition, besides the above-mentioned processing, it may be made to decompress locally or you 
m^y constitute possible [ modification of an ambient atmosphere ]. Thus, if constituted, the solubility of the 
melt to a fluid will be reduced and it will become possible to deposit a melt as a result. Moreover, measures, 
such as heating the whole substrate, are also added to the example of a complete-change form of this 
operation gestalt. For that, heater equipment etc. will be formed in the installation base of a substrate 1. 
[0061] As mentioned above, according to this operation gestalt 1, by adding energy, the quality of a solid 
can be remained or deposited from a fluid, and pattern formation can be performed easily. Moreover, since 
what is necessary is just to heat locally with a processor, heating equipment is small, it ends and 
consumption energy can be stopped low. 

[0062] (Operation gestalt 2) The operation gestalt 3 of this invention is mainly used in the 1st above- 
mentioned arrangement and the 2nd arrangement about the processing which exerts a-chemical-operation 
(chemical reaction) on a fluid. ; 

[0063] The side elevation which explains the processing concept of this operation gestalt 2 to drawing 6 is 
shown, a book — operation — a gestalt — two — a processor — 302 — a fluid — 11 — breathing. out — 
having — a front — a substrate — one — receiving — a fluid — receiving — a chemical reaction -- a 
dispersed system — destruction — bringing — reaction mixture — 702 — the regurgitation — possible — 
constituting — having — **** . It is desirable to use the configuration same as a processor 302 as the ink 
jet type recording head 2. It is because it can be made to breathe out, controlling the reaction mixture of 
tales doses mostly with the drop 1 1 of a fluid. Although the configuration at the time of applying this 
drawing to the 1st arrangement is shown, when it applies to the 2nd arrangement, a processor 302 is 
arranged behind [ travelling direction ] the ink jet type recording head 2. 

[0064] When the drop 11 of a fluid uses as a principal component the organic pigment distributed with 
styrene-acrylic resin as processing which brings about destruction of a dispersed system, the case where 
the regurgitation of the magnesium nitrate aqueous solution is carried out as reaction mixture 702 is 
mentioned. Moreover, as processing which brings about a chemical reaction, when the drop 11 of a fluid 
uses an epoxy resin as a principal component, the case where the regurgitation of the amines is carried out 
as reaction mixture 702 is mentioned. j 
[0065] In case the above-mentioned processor 302 is used by the 1st arrangement which pretreats, the 
regurgitation of the above-mentioned reaction mixture 702 is carried out to the pattern formation field 
before the drop 11 of a fluid is breathed out. If a drop 11 reaches the target on the pattern formation field 
where reaction mixture 702 was breathed out, destruction or the chemical reaction of a dispersed system 
arises, and the quality 13 of a solid deposits. For example, when a drop 1 1 contains a metal salt, a metal 
pattern with conductivity can be formed by using the reaction mixture 702 in which this salt and reaction 
are possible. 

[0066] In case the above-mentioned processor 3 is used by the 2nd arrangement which performs after 
treatment, the regurgitation of the reaction mixture 702 is carried out to the drop 11 of the fluid already 
breathed out on the substrate. The same operation can be made to generate the quality 13 of a solid. 
[0067] In addition, what is necessary is just to increase the arm head in which the regurgitation [ other 
reaction mixture ] is possible, in order to produce a still more complicated reaction although two ink jet 
type recording heads were used with the above-mentioned operation gestalt. 

[0068] Since destruction and the chemical reaction of a dispersed system are produced by reaction 
mixture according to the operation gestalt 2 as described above, a pattern can be formed only by equipping 
two or more ink jet type recording heads. Since what is necessary is to change only the material which 
prepares two or more arm heads of the same configuration, and is made to breathe out from there 



especially, layout of a manufacturing installation is easy. 

[0069] (Operation gestalt 3) The operation gestalt 3 of this invention is mainly used in the 1st above- 
mentioned arrangement about the processing which improves the compatibility of a substrate as a 
physicochemical operation. 

[0070] The plan which explains the processing concept of this operation gestalt 3 to drawing 7 is shown. In 
the pattern formation field of the substrate 1 before a fluid 1 1 is breathed out, the processor 303 of this 
operation gestalt 4 is constituted possible [ surface treatment ] so that it may have compatibility to a fluid. 
[0071] When a fluid contains a polar molecule as processing which carries out surface treatment so that it 
may have compatibility, well-known various methods, such as the method to which a reverse spatter is 
applied with the method of forming porous membrane, such as the method and aluminum oxide which apply 
a silane coupling agent, and a silica, an argon, etc., corona discharge treatment, plasma treatment, UV 
irradiation processing, ozonization, and degreasing processing, are applied (when moisture is included etc.). 
When a fluid does not contain a polar molecule, there are the method of applying paraffin etc., gas plasma 
treatment, coupling processing, etc. 

[0072] When using a silane coupling agent, a processor 303 is constituted possible [ spreading of an organic 
silicon compound (silane coupling agent) with both minerals, the substituent of hydrolysis nature, such as 
an alkoxy group, a halogen, etc. which are easy to react, the quality of organic, the vinyl group that is easy 
to react, an epoxy group, the amino group, etc. ]. As the method of application, direct spreading by the 
material regurgitation from an ink jet type recording head or the spreading device of ball-point resemblance 
can be considered. When forming porous membrane, a processor 303 is constituted possible [ spreading of 
a porous material 203, for example, aluminum, and a silica ]. The method of application is the same as that 
of the above. In the case of the method to which a reverse spatter is applied, a sputtering system is 
applied as a processor 303. That is, it has an electrode, an argon controlled atmosphere device, a power 
supply, etc. which use a cathode and a substrate as an anode. The surface of a substrate is activated by 
reverse spatter processing, the substituent of hydrophilicity is replaced, and reforming of the substrate 
surface is carried out. In performing corona discharge, it has a high-voltage electrode pattern as a 
processor 303, and touch-down voltage is constituted possible [ impression ] in a substrate 1. By 
impressing the high voltage to the substrate surface locally, some organic molecules of a substrate replace 
and surface' treatment is carried out to a radical with hydrophilicity. In order to carry out plasma treatment, 
it constitutes possible [jet of the plasma produced in gas discharge as a processor 303 ]. In irradiating 
ultraviolet rays, it has a lamp for UV irradiation as a processor 303. When ozonizing, voltage predetermined 
in the bottom of the ambient atmosphere in which ozone circulates as a processor 303 is impressed, and 
activated ozone is constituted possible [ emission to a substrate ]. In performing degreasing processing, it 
constitutes on a substrate as a processor 303 possible [ supply of strong bases, such as permanganic acid, 
a chromic acid, a sulfuric acid, and a nitric acid, ]. In applying paraffin etc., the spreading device of ball- 
point resemblance is used for a processor 303, and it applies the paraffin which dissolved in the field 
centering on the both sides of a pattern formation field. 

[0073] Since it had the above-mentioned processor 303, when a silane coupling agent is applied, the silane 
coupling agent applied to the pattern formation field 703 sticks with a substrate material, and the radical 
which is easy to get wet in one side to water is exposed to the surface. When porous membrane is formed, 
since films formed in the pattern formation field 703, such as oxidation aluminum and a silica, are porosity, 
a fluid becomes easy to be included. When a reverse spatter is performed, the skin temperature of a 
pattern formation field rises, and membranous adhesion force can be raised or it can change into a 
hydrophilic film. When corona discharge is performed, in order that an OH radical and a COOH radical may 
generate on the substrate surface, it comes to have hydrophilicity. When plasma treatment is performed, 
the unreacted radical and bridge formation layer of a macromolecule on the surface of a substrate are 
produced. It oxidizes easily, an OH radical, a C=0 radical, a CHO radical, a COOH radical, etc. occur, and an 
unreacted radical comes to be equipped with hydrophilicity. When UV irradiation is performed to the 
substrate which used polyester and polypropylene, an OH radical and a COOH radical are generated and it 
has hydrophilicity. Surface compatibility is improved when it ozonizes in ABS, polypropylene, etc. When 



degreasing processing is performed, the substrate surface oxidizes, it is replaced by the radical of 
hydrophilicity, and h^drophilicity comes to be shown. When spreading processing of paraffin etc. is 
performed, in order for the applied field to show compatibility to a nonpolar molecule, when a fluid is a 
nonpolar molecule, it becomes easy to get wet. > 1 

[0074] Since the film in which compatibility is shown is formed in the pattern. formation field 703 by which 
surface treatment was carried out to the regurgitation of the fluid from the ink jet type recording head 2 by 
preceding according to the above-mentioned operation gestalt 3, a possibility of the drop 12 which reached 
the. pattern formation field spreading too much, or dissociating decreases. 

[0075] (Operation gestalt 4) The operation gestalt 4 of this invention is mainly used for the both sides of a 
pattern in the 1st above-mentioned arrangement about the processing which prepares a non-compatibility 
field as a physicochemical operation. 

[0076] The plan which explains the processing concept of this operation gestalt 4 to drawing 8 is shown. 
The processor 304 of this operation gestalt 4 is constituted possible [ formation of the film 704 which 
shows non-compatibility to the field of the pattern formation field outside of a substrate 1 to a fluid ]. 
[0077] As processing which forms the film in which non-compatibility is shown, when a fluid contains a 
polar molecule, the method of applying the above-mentioned paraffin etc. is mentioned. When a fluid does 
not contain a polar molecule, well-known various methods, such as the method to which a reverse spatter 
is applied with the method of forming porous membrane, such as the method and aluminum oxide which 
apply the silane coupling agent explained with the above-mentioned operation gestalt 3, and a silica, an 
argon, etc., corona discharge treatment, plasma treatment, UV irradiation processing, ozonization, and 
degreasing processing, are applied. 

[0078] Since it is the same as that of the above-mentioned operation gestalt 3 about the formation 
method of the film in which non-compatibility is shown to a nonpolar molecule, and the film in which 
compatibility is shown to a polar molecule, explanation is omitted. 

[0079] Since the film 704 which precedes with the regurgitation of the fluid from the ink jet type recording 
head 2, and shows non-compatibility to the both sides of a pattern formation field to a fluid is formed 
according to the operation gestalt 4 as described above, since the fluid overflowing from a pattern 
formation field is crawled by the non-compatibility film 704, it can store a fluid in a pattern formation field. 
[0080] (Operation gestalt 5) The operation gestalt 5 of this invention is mainly used in the 1st above- 
mentioned arrangement about the processing which forms a pattern formation field in formation possible 
[ absorption of a fluid ] as a physicochemical operation. 

[0081] The side elevation which explains the processing concept of this operation gestalt 5 to drawing 9 is 
shown. The processor 305 of this operation gestalt 5 is constituted possible [ formation of the absorption 
layer 705 which absorbs a fluid to the pattern formation field of a substrate 1 ]. 

[0082] As an absorption layer 705, it is possible to apply polyvinyl alcohol (PVA), polyvinyl acetate, etc. In 
order that polyvinyl alcohol may apply, it is possible that a processor 305 is equipped with the spreading 
device of ball-point resemblance. 

[0083] In the above-mentioned configuration, a processor 305 precedes with the regurgitation of a fluid, 
the absorption layer 705 is formed, and the drop 1 1 of a fluid is breathed out from the ink jet type 
recording head 2 on the formed absorption layer 705. Among the drops 11 of the breathed-out fluid, a part 
is absorbed by the absorption layer 705 and a fluid is established in a layer 14. For this reason, a pattern 
will be formed in the field in which the absorption layer was formed. 

[0084] Since according to this operation gestalt 5 it precedes with the regurgitation of the fluid from the 
ink jet type recording head 2 and a processor 305 forms an absorption layer, pattern formation can be 
performed as an absorption layer and an absorption layer can be made to absorb a superfluous fluid. 
[0085] (Operation gestalt 6) The operation gestalt 6 of this invention is mainly used near the boundary of a 
pattern formation field in the 1st above-mentioned arrangement about the processing which forms the 
bank (bank-like thing) which suppresses the outflow of a fluid as a physicochemical operation. 
[0086] The plan which explains the processing concept of this operation gestalt 6 to drawing 10 is shown. 
The processor 306 of this operation gestalt 6 is constituted possible [ two or more formation of the bank 



706 which prevents the outflow of a fluid near the boundary of the pattern formation field of a substrate 1 ]. 
As a processor 306, since it is necessary to form the material of a bank in fixed height, two or more 
spreading devices of ball-point resemblance are used. Crosswise, each spreading device leaves only the 
width of face crosswise [ of a pattern formation field ], and is arranged. Polyimide, acrylic resin, an epoxy 
resin, etc. can be considered as a material of bank 706. 

[0087] In the above-mentioned configuration, a processor 306 is preceded with the regurgitation of a fluid 
and forms the bank 706. Since bank 706 exists if the drop 1 1 of a fluid is breathed out by the pattern 
formation field after formation of a bank, a fluid does not flow out outside a bank. A fluid is solidified in the 
pattern formation field surrounded by two banks. 

[0088] In addition, after a fluid solidifies, it is desirable to establish the production process which removes 
bank 706. It is because a bank will become unnecessary if a fluid is established as a pattern. Methods, such 
as plasma ashing and etching, are used for removal of a bank. 

[0089] Since according to this operation gestalt 6 it precedes with the regurgitation of the fluid from an ink 
jet type recording head and a bank is formed, a fluid can prevent flowing out outside a pattern formation 
field. If a bank is removed after fixing of a pattern, the width of face of a pattern is narrowly maintainable. 
[0090] (Operation gestalt 7) The operation gestalt 7 of this invention is mainly used in the 2nd above- 
mentioned arrangement about the processing which operates orthopedically the fluid breathed out as a 
physical operation. 

[0091] Explanatory drawing of the processing concept of this operation gestalt 7 is shown in drawing 1 1 . 
(a) shows a plan and (b) shows a side elevation. The processor 310 of this operation gestalt 7 is equipped 
with two or more needlelike members 710 which grind the fluid 12 which reached the substrate 1 along the 
boundary of a pattern formation field. Crosswise, each needlelike member 710 leaves only the width of face 
crosswise [ of a pattern formation field ], and is arranged. While there is a fixed mechanical strength as a 
needlelike member 710, it is desirable that there is elasticity of the degree which does not do damage to a 
substrate. For this reason, the needlelike member 710 consists of materials, such as resin, rubber, and a 
soft metal. . 

[0092] It reaches the target on a pattern formation field, including the error of a discharge direction slightly, 
when the ink jet type recording head 2 carries out the regurgitation of the fluid to a substrate in the 
above-mentioned configuration. Therefore, an impact location has the portion which the boundary 
protrudes from a pattern formation field, though mostly met in the extension direction of a pattern 
formation field. Since the processor 310 grinds the fluid 12 protruded in this way along the boundary of a 
pattern formation field, the overflowing portion is returned in a pattern formation field, and the pattern 15 
of fixed width of face is formed. 

[0093] Since according to this operation gestalt 7 the processor 310 operates the pattern orthopedically 
after that even if the impact location of the drop of the fluid breathed out from the ink jet type recording 
head 2 has shifted, the ready pattern can be formed. 

[0094] (Operation gestalt 8) The operation gestalt 8 of this invention is mainly used in the 2nd above- 
mentioned arrangement about the processing which absorbs a part for an excess among the fluids which 
reached the target as a physical operation. 

[0095] It is explanatory drawing of the processing concept of this operation gestalt 8 at drawing 12 . (a) 
shows a plan and (b) shows a side elevation. The processor 311 of this operation gestalt 8 is equipped with 
the absorption member 711 constituted possible [ absorption of a part for the excess of the fluid 12 which 
moved along the pattern formation field and reached the substrate 1 ]. It is desirable to carry out the pipe 
configuration which can absorb a superfluous fluid as an absorption member 711. This sucked-up fluid may 
consist of ink jet type recording heads 2 possible [ the regurgitation ] again. While the absorption member 
711 has a fixed mechanical strength, it is desirable that there is elasticity of the degree which does not do 
damage to a substrate. For this reason, a needlelike member consists of materials, such as resin, rubber, 
and a soft metal. 

[0096] The direction which breathed out the fluid to the excess a little cannot produce fragmentation of a 
pattern from the ink jet type recording head 2 easily. However, if the drop of a superfluous fluid reaches 



the target, it will spread outside a required pattern formation field. With this operation gestalt, immediately 
after the drop of a fluid reached the substrate, the absorption member 71 1 of a processor 31 1 will absorb 
the superfluous fluid. For this reason, a fluid does not spread other than a pattern formation field. Moreover, 
a fluid material is reducible if the absorbed fluid is again ; supplied to the ink jet type recording head 2. 
[0097] (Operation gestalt 9) The operation gestalt 9 of this invention is mainly used in the 1st above- 
mentioned arrangement and the 2nd arrangement about the processing which carries out the regurgitation 
of the fluid by time difference as a physical operation. 

[0098] The side elevation which explains the processing concept of this operation gestalt 9 to drawing 13 
is shown. This operation gestalt 9 is equipped with the ink jet type recording head 2 constituted possible 
[ the regurgitation / a fluid ] also as a processor. That is, the ink jet type recording head 2 which carries 
out the regurgitation of the same fluid keeps a predetermined distance, is arranged, and is constituted by 
the same pattern formation field possible [ the regurgitation / a fluid ] almost simultaneously. 
[0099] Inkjet type recording head 2a preceded in the above-mentioned configuration carries out the 
regurgitation of the drop 11a so that some gap may be set and remains of impact 12a of a fluid may be 
arranged on a pattern formation field. In ink jet type recording head 2b which follows, together with fluid 
12a which has already reached the target, a pattern formation field adjusts to the amount of the degree 
filled with a fluid, -and carries out the regurgitation of the drop 12b of a fluid. Surface tension is acting on 
fluid 12a which reached the target previously, and surface tension acts also on fluid 12b which reaches the 
target later. If other drops fall on the drop on which surface tension is acting, two drops are not mixed in 
surface tension, therefore an instant, but the drop which fell afterwards will slide on the drop top which 
reached the target previously, and will fall around it. Therefore, with this operation gestalt, since the 
predetermined gap was set previously and fluid 12a has reached the target, drop 11b of the fluid breathed 
out later reaches the field to which fluid 12a which reached the target previously does not exist. For this 
reason, a fluid reaches a pattern formation field without a crevice, and that density also becomes fixed. 
[0100] In addition, only a piece may form the ink jet type recording head 2, and the above-mentioned 
gestalt may constitute a control circuit 5 possible [ a round trip of the same pattern formation field ]. It is 
because the same effect is acquired in that a fluid is breathed out by time difference. In this case, the 
effect that the number of an arm head is reducible is done so. 

[0101] According to this operation gestalt 9, since the regurgitation of the same fluid is carried out by time 
difference, the homogeneity of the density of the fluid which reaches a substrate can be carried out, and 
the pattern of uniform thickness can be formed. 

[0102] (Operation gestalt 10) The operation gestalt 10 of this invention is mainly used in the 3rd above- 
mentioned arrangement about the processing which raises the concentration of a drop by laser radiation as 
a chemical operation. 

[0103] The side elevation which explains the processing concept of this operation gestalt 10 to drawing 14 
is shown. In this operation gestalt 10, a processor 320 takes the 3rd arrangement and is constituted from 
the side of the drop 11 of the fluid breathed out from the ink jet type recording head 2 by this drop 
possible [ the exposure to a laser beam 720 ]. That is, a processor 320 is equipped with the diode for laser 
luminescence, lens, and actuator which are not illustrated since a laser beam is irradiated. The diode for 
laser luminescence emits light in the laser beam of predetermined short wavelength as an energy source, 
and a lens is constituted possible [ condensing ] on a drop in this laser beam. It is constituted possible that 
an actuator performs location amendment of a lens and the diode for laser luminescence so that a laser 
beam 720 may connect a focus to a drop 11 correctly. 

[0104] In addition, although the exposure of a laser beam is desirable as a means to give energy in an 
instant, energy is not limited to this, if supply to a drop is possible, and hot blast supply, a lamp exposure, 
ambient atmosphere offer, etc. can apply various configurations. 

[0105] If the drop 1 1 of a fluid is breathed out from the ink jet type recording head 2 in . the above- 
mentioned configuration, the laser beam 720 injected from the processor 320 in the predetermined location 
will connect a focus on a drop 11. Thereby, high energy is given to a drop 11 in an instant. The 
concentration of the material which is dissolving in the fluid since temperature rises goes up the drop 11 to 



which energy was given, or membrane formation-ization of the contained solid content is promoted. And by 
the time it reaches the target an unnecessary solvent component will decrease, and it reaches the target 
on a substrate 1 by the minimum presentation required for pattern formation. Therefore, even when the 
viscosity of the fluid required of making it breathe out from an ink jet type recording head is lower than. the 
viscosity of the suitable fluid for pattern formation, it can condense to the concentration of the suitable 
fluid for pattern formation. 

[0106] Since according to this operation gestalt 10 an unnecessary solvent component is removable until 
the drop 1 1 breathed out from the ink jet type recording head 2 reaches the target, it can prevent that the 
fluid which reaches a substrate spreads superfluously, and time amount to pattern formation can be 
shortened. . 

[0107] (Operation gestalt 11) The operation gestalt 11 of this invention is mainly used in the 3rd above- 
mentioned arrangement about the processing which other drops are made to collide with the drop of a fluid 
as a physical operation, and bends an orbit. 

[0108] The side elevation which explains the processing concept of this operation gestalt 11 to drawing 15 
is shown. In this operation gestalt 11, a processor 321 takes the 3rd arrangement, and it is a direction 
perpendicular to the extension direction of a pattern formation field, and it is arranged so that it may 
counter considering the ink jet type recording head 2 as a center. Each processor 321 is equipped with the 
configuration which can be impressed to a drop possible [ supply of energy ] from a different direction. In 
applying the mechanical energy of making a predetermined drop collide as energy, it has the configuration 
in which the regurgitation [ a predetermined drop ] is possible, for example, the same configuration as the 
ink jet type recording head 2. The same fluid as that in which the ink jet type recording head 2 carries out 
the regurgitation is made to breathe out to cause the reaction mixture which makes the reaction cause 
when aiming at the chemical reaction mentioned later to a predetermined drop, and a reaction. In using air 
as energy, it has a compressor, a nozzle, etc. for spraying air. In using electric field as energy, on both 
sides of the orbit of the drop 1 1 of a fluid, an electrode is prepared in both sides, and it has the power 
supply which impresses voltage between two electrodes. When using electric field, the configuration which 
electrifies positive or negative also forms the drop 1 1 of the fluid breathed out from the ink jet type 
recording head 2. 

[0109] If the drop 1 1 of a fluid is breathed out from the ink jet type recording head 2 in the above- 
mentioned configuration, a control circuit 5 will supply a control signal Sp to a processor 321, and it will 
control it so that a fluid reaches the pattern space specified beforehand. When a processor 321 carries out 
the regurgitation of the predetermined drop, synchronizing with the regurgitation of the drop 1 1 from the 
ink jet type recording head 2, a drop is breathed out from a processor 321, before reaching a substrate, 
both collide, and the impact location of a drop is changed. When a processor 321 spouts air, air blows off 
synchronizing with the regurgitation of the drop from the ink jet type recording head 2, and the orbit of the 
drop of a fluid is bent. If the drop 11 from the ink jet type recording head 2 is electrified first and a control 
signal Sp adjusts the sense of the electric field between two electrodes, and its magnitude when a 
processor 321 impresses electric field, only the displacement of arbitration can make the impact location of 
a drop change in the direction of either the direction of an anode plate, or the direction of cathode. 
[0110] According to the above-mentioned configuration, pattern formation can be performed by the pattern 
width of face of arbitration. For example, since supply of a control signal Sp is forbidden in the field A1 
where pattern width of face is the narrowest as shown in drawing 15 , the impact location of the drop 11 of 
a fluid is fixed, and can draw the thinnest pattern. In the field A2 which, on the other hand, makes pattern 
width of face large, a control signal Sp is supplied to two or more processors 321 by turns. Supply of a 
control signal Sp fluctuates the impact location of a drop according to the amount of a control signal. For 
example, if a control signal is added to control circuit 321a, energy 721a will be supplied and a location P1 
will be reached. If a control signal is added to control circuit 321b, energy 721b will be supplied and a 
location P2 will be reached. If it is made to synchronize with the control signal Sh supplied to the ink jet 
type recording head 2 and a control signal Sp is supplied to control circuits 321a and 321b by turns, 
whenever a drop 11 is breathed out, an impact location will change. The pattern formation field of width of 



1 

face larger than the diameter at the time of reaching the target as the result can be made to fill up with a 
fluid. 

[01 1 1] According to this operation gestalt 1 1, a pattern can be formed by the pattern width of face of 
arbitration by controlling the energy which a control circuit 321 outputs. 

[0112] (Operation gestalt 12) The operation gestalt 12 of this invention is mainly used in the 3rd above- 
mentioned arrangement about the processing which the drop of reaction mixture is made to collide with the 
drop of a fluid as a physicochemical operation, and promotes a chemical reaction. 

[0113] The side elevation which explains the processing concept of this operation gestalt 12 to drawing 16 
is shown. In this operation gestalt 12, a processor 322 takes the 3rd arrangement and is constituted 
possible [ mixing of reaction mixture 722 ] by the drop injected from the ink jet type recording head 2 in 
the air. A processor 322 is equipped with the same configuration as the ink jet type recording head 2 in 
order to carry out the regurgitation of the reaction mixture controllable. The ballistic trajectory of the 
reaction mixture 722 from a processor 322 is adjusted so that it may become an angle as shallow as 
possible as the ballistic trajectory of the drop 1 1 from the ink jet type recording head 2. It is because the 
period when contact of both drops is attained becomes long, so that an angle is shallow. A control circuit 5 
is synchronized with the control signal Sh supplied to the ink jet type recording head 2, and is constituted 
by the processor 322 possible [ supply of a control signal Sp ]. . - 

[0114] If the drop 1 1 of a fluid is breathed out from the ink jet type recording head 2 in the above- 
mentioned configuration, reaction mixture 722 will be mostly breathed out by coincidence from a processor 
322. Both contact, before reaching a substrate 1, they produce a chemical reaction etc., and reach a 
substrate 1 during a reaction or after a reaction. 

[0115] According to this operation gestalt 12, since a reaction can be produced in the air, it is suitable 
when having reacted at the time of impact is desirable, although it is troubled, if it has reacted at the time 
of the regurgitation. For example, if it reacts, when solidification will start or corrosive will occur, it can 
apply. 

[0116] (Operation gestalt 13) The operation gestalt 13 of this invention is mainly used in the 3rd above- 
mentioned arrangement about detection and amendment processing of the drop of a fluid. 
[0117] The block diagram of this operation gestalt 13 is shown in drawing 17 . Although this drawing is 
equipped with a configuration almost equivalent to drawing 1 , it differs at a point equipped with a 
processor 330 and its detection means 331. The processor 330 crossed the ballistic trajectory of the drop 
1 1 breathed out from the ink jet type recording head 2 in good light of rectilinear propagation nature, such 
as a laser beam, according to the control signal Sp1, and was constituted possible [ injection ], for example, 
is equipped with the diode for laser luminescence, the lens, the actuator, etc. The detection means 331 is 
constituted possible [ detection of the light injected from the processor 330 ], for example, consists of 
photodetectors. A control circuit 5 inputs the detecting signal from the detection means 331, and is 
constituted possible [ detection of the regurgitation timing of a drop 11, a location a direction, speed, 
magnitude, etc. ]. And the property change by use of the ink jet type recording head 2 is constituted 
possible [ feedback to a control signal ]. For example, when regurgitation timing has shifted from criteria, 
the timing of the control signal Sh which controls the fluid regurgitation of the ink jet type recording head 2 
to compensate the gap is amended. Since the impact location of a drop shifts when the location and the 
direction have shifted, the driving signal Sx over a motor M1 or the driving signal Sy over a motor M2 is 
supplied so that this gap may be compensated. The relative position of the ink jet type recording head 2 to 
a substrate 1 is amended by this, and a fluid can be made to reach a proper location along a pattern 
formation field. Detection of the speed of a drop is calculated according to the width of face of the pulse in 
a detecting signal Sp2. That is, since the detection area of a photodetector was decided, if the width of 
face of the pulse by passage of a drop is small and the width of face of early and a pulse has a large speed, 
it will be thought that speed is slow. These correspond in linearity. When the speed of a drop shifts from 
criteria, a drop will reach a substrate early or late from a base period. In order to compensate this gap, a 
control circuit 5 supplies a control signal Sy to a motor M2 that the relative position of Y shaft orientations 
should be adjusted. Detection of the magnitude like a target is detected from the pulse amplitude of a 



detecting signal Sp2. It is because the area which interrupts light is large, so the level variation in a 
detecting signal will also become large if the path of a .drop, is large. Since it becomes impossible to 
collateralize proper impact when the magnitude of a drop shifts rather than an allowed value, a control 
circuit 5 stakes the measure which cleans; an^arm head or outputs an ,alarrp..... 1(F%li t . s . . 7 i ■. <., 
[0118] Since the ballistic trajectory of the drop from an ink jet type recording head is detected and 
amended according to this operation gestalt 13, even when a peculiarity is in the. case where carried out 
long duration use of the arm head, and property change arises, or an arm head, exact pattern formation is 
possible. 

[0119] (Other modifications) it is not based on the above-mentioned operation gestalt; but this invention 
can be deformed and applied to versatility That is, if it processes before it carries out the regurgitation of 
the fluid from an ink jet type recording head and also a drop reaches the regurgitation front, after the 
regurgitation, or a substrate, it will go into the range of the thought of this invention. For example, although 
it aimed at. pattern formation with each above-mentioned operation gestalt, it does not adhere to this, if** 
which is a public welfare-use as it is industrial use is not asked, but ink is breathed out from an ink jet type 
recording head etc. and a specific effect is acquired, applying to versatility is possible.. 
[0120] Moreover, each above-riientioned operation gestalt may be applied independently/ or may apply 
plurality to coincidence. When especially pattern formation is completed according to two or more 
production processes, processing with two or more processors is desirable. For example, it is possible that 
the processor of the 3rd arrangement performs processing which carries out with the processor of the 1st 
arrangement of surface treatment before the drop regurgitation, detects the attribute of the drop of the 
fluid breathed out by making a drop easy to stick to a substrate, and performs the location amendment, and 
the processor of the 2nd arrangement performs concentration of the drop on a substrate at the last etc. 
[0121] 

[Effect of the Invention] Since according to this invention it constituted possiblel processing ] before the 
fluid was breathed out on the substrate, the pattern formation using an ink jet method can be promoted by 
pretreatment. Therefore, the pattern of arbitration can be cheaply formed in a substrate, without using a 
large-scale plant. 

[0122] Since according to this invention it constituted possible [processing] after the fluid was breathed 
out on the substrate, pattern formation can be promoted by after treatment using an ink jet method. 
Therefore, the pattern of arbitration can be cheaply formed in a substrate, without using a large-scale plant. 
[0123] Since it constituted possible [ processing] at the moment that a fluid is breathed out according to 
this invention, a drop can be made to be able to react in the air, or energy can be added: Therefore, the 
pattern of arbitration can be cheaply formed in a substrate, without using a large-scale plant. . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original, precisely. 

2. **** shows the word which can not be translated. 

3. tn-the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the substrate manufacturing installation in the operation gestalt of 
this invention. . ■ 

[Drawing 2] It is explanatory drawing of the 1st arrangement (pretreatment). 

[Drawing 3] It is explanatory drawing of the 2nd arrangement (after treatment). 

[Drawing 4] It is explanatory drawing of the 3rd arrangement (regurgitation direct after treatment). 

[Drawing 5] It is the side elevation showing the processing concept of tfoe operation gestalt 1. 

[Drawing 6] It is the side elevation showing the processing concept of the operation gestalt 2. 

[Drawing 7] It is the plan showing the processing concept of the operation gestalt 3. 

[Drawing 8] It is the plan showing the processing concept of the operation gestalt 4. 

[Drawing 9] It is the side elevation showing the processing concept of the operation gestalt 5. 

[Drawing 10] It is the plan, showing the processing concept of the operation gestalt 6. 

[Drawing 1 1] It is drawing showing the processing concept of the operation gestalt 7, and (a) is a plan and 
(b) is a side elevation. 

[Drawing 12] It is drawing showing the processing concept of the operation gestalt 8, and (a) is a plan and 
(b) is a side elevation. 

[Drawing 13] It is the side elevation showing the processing concept of the operation gestalt 9. 
[Drawing 14] It is the side elevation. showing the processing concept of the operation gestalt 10. 
[Drawing 1 5] It is the plan showing the processing concept of the operation gestalt 11. 
[Drawing 1 6] It is the plan showing the processing concept of the operation gestalt 12. 
[Drawing 17] It is the processing conceptual diagram of the operation gestalt 13. 
[Drawing 18] It is the decomposition perspective diagram of an ink jet type recording head. 
[Drawing 1 9] It is the perspective diagram part cross section of the principal part of an ink jet type 
recording head. 

[Drawing 20] It is regurgitation principle explanatory drawing of an ink jet type recording head. 
[Description of Notations] 

1 — Substrate 

2 — Inkjet type recording head 
3,301-330 — Processor 

4 — Driving means 

5 — Control circuit 

7,701-730 — The contents of processing 
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•- ^-Hr-f) irT^Ayfc«5t^x^o : ffim#:»^2 4f4, 
MWiai6 5d»fe{llf|&S>5ftfl1tMt*Sh1C»teLTflsa 

[0 0 4 5] <ejs±e^V^'i?K«y H*lS«k^y Kf*E 

^T'foo^:^, ^*iW-4 !) j5(E»flsl::»Sr»iA.-t©W38 

[0046] &mms. 3 (4, g« urgifsotea 

Srlffi'i-ri:*s^^«^$tbTV^o-«! : a^»3f4ftiJ^l 

5. ^a^« 3 <D«ig, «5t(ciaLT(4, «T©«-iett 

[0 0 4 7 ] |gS)«ffi4f4, t-^Ml, ^M2ti 

S0E»^y K2*34t5^a^tt3 Sri: tir, xtt^lfil 
so (Hl"0«*l*l) *S±VY|*^|S] (01©*fT#*[S))- 
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lESrtf S y{df& Wy^-^iyh 5S;iE^S y K 2 *S • 
J;t^aaS«SrY**|Si(::«a6^r.lB^*jSi*ix*. . 

[0 0 4 8] ^, mmmmitemtin^M-rzj 

« \^mmm « & * * x v ^tf+#-e*> i . r © ft 
»±IB«fifc©ttK» xts i *w y Y&xm.^ y 

sSlEIH^ y. K 2 *s J; Tfi&m.%iW. 3 t , 1 £ 

a* 1 1, t^sb < *>.©.x feo t fc> . teaoTBURK: 

J:-o-C:tt*aa»*3v!K-f V^v^y, hSJEf*j- y K 2 i: . , . 
i: t> .fegtiS £;*i>5 ^gfift- <h, ; *«1 3.*fS(l« • > 

10049]. 021 bX-Y X* y hitlB®— 

y K2 WP±ttJjWaSr^1-o I^HHilll? 0©A-A©il: • 
*5 5 WB.0:T? fe 5 o .ffi$B# 101^:^^2 6^,. 
StflfttE 2 3 {dlglt.b^fc^ f Q 2 3 l ^LT 

If*-/* 2 2 3'** P. 2 2 4$riibT#=^^t'7 i W 2 

2 l tr«KA-f:.5.-JE«ft:^^ 2 4 fi, ^r©±gpa;@t T . 

«?flpaf^jS^lg»«-.2 3 t'^.-f 2 1 © 

(o.o.5,.o].--«|jw«*sh*s«ls*ixi"» ■■■ 

Sft« 2 3 b 2 4 bOffflfWtS. * . 

•r t"x <f 2 1 rt©fWPWsa*ffci-5 i\ ^ftt'f 2 1 30 

mt^ntcmwswi otojEAtfittgs. . /x^2 i i. . 

fcttflHHif*: 1 .2 «s«|&**t, .IKM 1 i: 3JS(ltaS*t5. 
[00-51] (EKetttffcfl 2 4 Sr«H8 LT* 

fx5^a«1t©E«fc3oK:K8iJl>X#-*3. 

[0 0 5 2] HI 2 tin" ^1 y hSCE»->y.K*>6>SE 
■»#4ltmi^5l*fcaESfc*rL.-C*D!aSrfi 1 5)JBl©E1t 

IE®— y K 2 *J <fc xmmmW 3 fi^EPlf&i^ft Klffi » W • 40 

izmmzh&o m 1 *&a=gB 3 

$il5, 1 (CM b-f y<h5£fc»~ y . 

K 2 Avfe.jitftfl£©«SS.r. 1 j^ttidfeSifttlcStitl \ztt 
• bXj^tfJ&a 7 Srt? 5 t>0VC*>5. «¥Sro,fi|^Bfi£JLT ■ 

[ 0O 5 3 ] :0 3 »i<V^ y hiSie'Si— y- K*'»fe*ft: 
y- i>» y h5*|B$~y K;2.fcJ: ^®ge 3J*^Mi§ s ° 



S 3 ttiftfr*: HK#Lt-fy^*yh sSIE®'- y K 2 
J: 0 ftlcE«$ft*. -t bX-Y y hSJEft^y 

K2*».bStR 1 fcfl- bjSfEtb^^ffiM 1 1 &Vkm&ti1t& 

\zttvx?Jrfe<D.iim7 &fti h<o-?$>Z) 0 tern 

[0 0 5 4] m 4 f±-T i?: y KiC|2®— y Kd s ?t 

tb$Hfc«nH)*©«»»:;Eafft!a*tT MB 3.csa«©« 

&0-C$>3*<*3<£E*©,*&, »iil3«-fy^y 
a y h *E»^ y K 2 b qfcffi ^.tbfc^jg l.lCTIT 
itS^anltg^EB^tbSd ^.b-C^r^^^y KitlE 

^ y K- 2 a> bPtto s-nfcSttttflE©^ 1 1 ^ s *^ i 

.atH?.**H5» Stt?8tMl ifc#b7Cj^o^a7£rfr 

[oo55] (^js^fls i ). mtw vmrnrnm 1 mt^ 
totem («SMt«T>.. ^^ib^stf-r^aff gg b, ± 

fcJtEJK l ©E1t*s, J;-t^Sf 2 ©,Eef?*5V>Xfflv^H 

[ o. 0:5.6] m§x&mMBffii:e>&mm&*m.wirz 
m^m^-p^w&^M^ •©saiiii;3 l o,i skis 

^1 1^4fctl3$iTL?)#©*«l ■I^Lt.i «ttft:f')gA 

Jtcteat bT. iio^^witv "Ui-rf iwt» 9 ^^fi?. 

. ■^-^2<DEBti®»bfc»^fcfi«! ! a|ge3.0 1 ^ 
"f.«-^?l- 5£Eft<> y -K2;©itfx*-|fO«*fcE« $ 

[00 5 7] sftmo!fcir#»tS;fi : 5f*&-xt »!aifi«3 0 

- * SrS*-f 5 W v V'Xftia J; V. w ^XS¥ SrlE®) 
bT^IEtr^-in^**te±^3t-t-5)fc*©T^^3. 

[ 0 0 5 8^.mr^aSrfi ; 5.mi.wESX±IE*n ! a^S3 
KffiK^^iyi *v5.i»* bX, -B 

.m#©'^'^ * a ^^^ih^ai^*^ r. i*5xt 

[ o.p;.5. 9.4iM^y|,^5^2^S^^^M'fi 3' 
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0 1 Srffl \\ ^ U ;'■ ■ JEfc Jbtc'Pi tb $ fci»fc©8£ilg 

lo o 6 d]rKio^jitzftm<Dmz, mrm\mi££it - 
'&%k^xmm®*tfm&&ztkitf»imkti;z>. ^tz- 

[ 0 0 6 1] ±.ni<D£ b it^mmmm £K X-titi. 

• [ o" o' 6 2; j* mm&n 2 ) g (ommMm 3 • 

±ie^ 1 ©ise** xxfm2 <D&mK.ts^xm^btiz.- 
1 6 0:6' 3 ym 6\6*mmmi&'2-<D&mmiki:VLmi-$ 

■WW® 2 3 0 2 (i, sku 
1 *s?tmsit^«)«* ini&LTj «MSfl£K:#u 
ft#SJ©^4MR5R®W*^!?-fe-fei^R*Stt7 0 2 Sratffl 
^TfclaflljjfcSiTj^v*^- &a$IB 3 0 2 £' CXfi-Y >^ 
5?^ •> F5£fE@^y K 2 -^InHfcfelftjft&a^g r. i 
■4 tvv ■ Mt&#©«Ti 1 £!|£l*iaj^RJ&tt«:fM»L ' 

b'ttm^iirs 2. inwajii 1 

• ■ ^fifltte-jSffl Lfc4§^©«$£^1-/^ ;: Sg 2 ©BS»c® 

ffl ft fi&ase 3 0 2 aw v?^ y v^m 
K2<ojitT*i^^Mae$tu5o 

[ 0 0 6 4 ] b f i"^St UT, MR) 

♦IMWft^rit^'fi^StM-K:, S«i7 0 2 k LXffi 
■' l fc-fb^R«fc-t> : fcbi-'«Bli: UT, 1 1*5.. 

i o o 6 : ^5 v-mmmzn 5 as i-©E«t?±iB*&a3s« 3 

^-V^ffi^td^L.T±fESJS:^7 0 2 Srthttl-t-5. 
EJfc»E7.0 2 aSBtmSftfc^^^jSMiJjJJiKJKSt 1 

1 tfmw-tz k. ^**©WE**'i^tt<b^s**s^ . 

C»-H»Mti 3*s*rtiJi'-S.'W*:tftt«ri 

[00.6 6] -ftteaSrfi 1 5 IS 2 ©IEST*±IB*!ia^a 3 
*ffl^<5BR.- UE»sa£*±teel:taSH^«ES!i*©«}lSl 1 
\ztth.xmi&m7 0 2 Sretta-fS. l3#©fM3fc:<fc!)@ 

[006 7ii--ft*±iat*»*.Trw:-< y h5£iS : 



[ 0 0 6 8 ] ±t&\Jtc£ 0 tiXft^ SJES 

[oo69]' mmmm 3 ) *mMmi&&m 3 \±m®. 
■ it&to&m k uxmwi<nmm%'$m-f zt&mim 

[ O O 7 0] S 7 ■1i:*iafcjg«S3'^'te3fflafcftSfttWi- 2> 

•^ffiEi^^o^iiM^ffi'^oMs^a^.o 3 is, mm 
••[0 0 7 i j. jRfM£fc'4Bf-*,5 <fc 5 jE^afiafcK-i'-s&at 

■•■:=f^-ca!X^ -j/ ^ • = n i-McMieM. -? 

[0 : 0/7 2] V5>'*y^ , y->'y*»Srffll/v<5-» i &Kri, 

«ya^.flf-3 0 3 t mfo c^v^-tsu^ ys 

^i-v^^*^ -T% S%Mk * k \>\zn 

^mm^r-fm^m ( ^7 y yv^iKtw^ 

'•tl*/«i3 0 3 \*£KKttW. MxliA l 2 o 3 ^ 
^y^Sr^-5Jt6ic*^$^5 0 ' ^#fef±±fHilH# 
T-fc5o ; 3S»^/-<y ^ Sr*>»f5#jfe©5»^tSf4» - . *&aSB 

' 3 0 3 k ®t'**i?9 y 'vywM&mm-tZiV 

. liMIgf 3 0 3i L>Tifii*lEJk«fflmaiSr«*. % S« 

i i^iffimjE^Pittp ^nen:«!*i-45'-. mm&mzmns. 
••vMasr-r^jc.tt, ^ass 3 0 3it tT^Mitt 

&ag£B 3 : 0 3 t t'-tjft^MMR'irffi 7 ^^$r 
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15 • 16 

T^/>-cD^iii-5#H^TT-^©llffi^¥PADL., iS aotftWIil. 

SrtT5»^fc»±, felgf 3 0 3 h UT. :*fi££5Iffl1-5o. 

?nAg? v ffiafc#©3S7'/i'*y Srttft [0 0 7.8]..#il»*^fc»U#«Wn.*trSH-ai^ 

sisa 303 \z7fsr-;v^m\mmftmffi*®.m u mmwMs t pg.«*©-^s&K&tf 

^->'»j*ta«©MaSr«t''£fi:i-5««tje»Ufc^9 [0 0 7 9] ±fSLfc J; 5 ££ttfflgffi4 \z 4^ 

[00 7 3]: _bfs#L3i£S 3 0 3 SrJBf x.fc<£>T> ">7^ T^.* -v^j&lgJ^cDMftiJUi^tMfciwM L^&fnttfc^ 

*. ufc^^tts /^-^j&swfc 7 [oo8o] mmwm 5 x *%m,<Dmimi& 5 

Srlft±S*fc9.»*tt0l»E*.*.fc9'."<?#5i =PtM [0 0 8 1] III 9 Ic^jfejfcli 5 ©8Hffi«sg:*Kllli-S 

Sr^o fc*-a-^i±, ***aw: o h.s^ e qqhjm . Wfiia ^*t.4*i«i 5,-©*o^s 3 0, 5 s« 

j&*4fc»**tt$:«;t.5J:5fcfc*. T^X-vMSfc 1 ©^^^^j«««.»c«eilifrSr»il5?-t-«!»il5UI 7 0 5 

rs. *S*S*f4*fi»wlWb**t, OH«tC=Ol, . [0 0 8 2] ®ltxm7 0 5 t bT»4, : #y ; t^^T/W3 

CHOli -COOH^iifdS^UiHTKttSrMiSJ: 51- -A- (EiVA) v iff]) Si^=/vf5:lfflt5.: fc^pj 

*3. .^y.ot^^^^-y^o fcWfcttJBU/tStM* . tgT*fc.5,;*°y;t'=/VT/V3-/vw^i-:6fc*ic, M 

fc*^ilflait* ! fTo-fc»*, OHS^COOHI^ ,1813 0 5 tt#-/l^>f««ro»^fc«r«*.5 £ t 

^T3R*14Sr**.S. .AB S^y^n fcTn^K:*-;/. MtfeHS.: •; ■ •• . 

V*&a«rfTofc»frK:tt, *B^$l?ni4tf s &#£H5, [0 0 8 3]±|Ei«fc.*3V^;, 3 0 5 £Sft|b 

tfUgteaSr-^ofca^lctt, ***ifi#!MfcS;h/«*tt i #wn£fflfc^TUT!»ilX@ 7 0 5 £M/£U .?&jfc£;h,fc 
$ JbjRzKttSr^i" <fc. 5 I- £5 ,::^77^? 0 5 ©±My^v'x 5 / h iCIS®:— y K 2 *» 

5^lc»:UlWntt**-*J: 5 fc*3fc«>»-. Iil©5 fc-ffittiftiR* 7 0 5 KSfci&StbTJi 1 4 1*3 

.tt^ : F--C*5.»^lc»*tS-<*5. ■fc«»#^^#i-5.-;w.©fc«>KteJB*:»J*bfclB*j6K: 

[0 0 7 4] ±fiE*JS^ffi3^J;n«f, .4V9 a Jx.y K /<*-r^*JBj***l»» - i.fc:**. . • 
SSBIft^y K2 -*=.e>©aEi&#;<08ttt»w3feff LT^ffi5S:Sf [ 0 0 8.4l-.*^Jt»IB5.H: J:ixtf» 'f y^^s'W 

[0075] mmftmi) .*3BW«?3ftJte^»4tt»a -eta. 

t lt/<*— v©w«fc#«fn.tt««&Rtt [0085] (HJ6^6) ^m<ommmm6nmm 

[0 0 7 6] 0-8-JC*iafi»IB:4©«iSI«fcftS:«lWi-4 KMU ±K±1EJ6.1 <Oi2*lc*5^Tffl^ fctu5„ 

spffiEisr^-r. ^gm^fsu <D&g;g« 3 : o 4 (4, a«i . i o o^ 8=.6 ] t :B i o \z&ni&Mi&.&<o&&fa&*&w-* 

icd/^- >-^^^{a9o?««»c*ib#:.Jc*f L#»fn 5 ¥ffiB! *HK6^1»;6 ro'ftiasa 3/0 6 », X 
ttSr^-T^ 7 0,4 *M!fc~^1fe\cmi8.£tiX\<^Z> 0 <T>^$— ^^^ro^##5fi.fc:M«)fl?©i5ftttiSrK 

[0 0 7 7] ^jRfPtt^^i-^^i-SMSi: LT ahi-S/<V^ 7.0 »*j»^^flHli»Cflifiii**UTl^. 
(4, Stt«lff^tttt5) r -?-^tf*&»Ctt±IELfc/'«7 7-f • ^a^tt3 0 6 b u-c'tt, ^^Wf*.- 1- ]?©**^ 

y *«©#:?tfiJrM1?-5*SvV/i'=fy«-C^^/< -so; Xfi'K/K.y.^ ^«|^-. *?K%^I6^^# ; 
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I o o 8 7] j-tem^Kis^xmmttVs o 6 ttmnw 

(DaktiiKMf Lt^y^ 7 0 6&Mi:t^<„ 

©»j^ks>^#-^»j*ti«fc'iirtf(co«a(i 1 1 &nkm 
[o o 8 8] ffimmmikLt^m^^t 7 o 6 

-i> i: L-T3t»-^H^^^ fl^g^ft S b T'ifc So 
[ b o s 9 Y'&mifcMme \z itvti, -f y bit' 

i-s©-<?,- mm# tf^f'^^rtf&femmmmirz, z t 

tf^-X^-i'©«*«s<j*i*Tf#<S. ■ •••• 
[ a o 9 b' ] -H- : (3U£^ift8 7 ) *%W<DmMB1& 7 fifea 

■totem t i>xt£wg*u±mwa#&mi&i-5&mzm u 
[0 0 9 1 ] m v i \z&mi&Mt& 7-cD&mM,ikcDmwm 

:(a0 WffililV (b) iifljffiig&jjW-. #31 

'jfi*«s f ©teaaeii 3' i o s« i tc*# L,tz.mhw 

1 0**»«I*.T^<5. #HtW7:i Ofi/N°^->-^ 

riifwfto'w^iaj-fc-t ©*s tmmKx:nm stua. *mk» 
W7 1 6'£i,x^~-&i£<bmnto&m&h5-#, mm 

[ 0 0 9 2 ] '±SB»^{r*5^T-l' V* i?^y h*IE«^ 

i*i <omm * 4 a* s * * ^»/*wk±r: * p-t s . « 

© tc £> * »KB fi m$y< <? - ^fiKfiWcOJEfefr ft i- 
mw># 1 2 & /< 9 - isMi$m&<r>m%- » o TlH -o T V v 

[0 0 9 3] •*3RJ6JK«l7fcJ:ixfi, -f^xsfha 
feeds' K2 A»fettdl.$*ufcjf(E»{*©tt»0*3Mt11*! 
■fH'TVT t>\ -t©«fc«iaSS« 3 r 0 vSrS 
» UOK ©T\ lofcv^-y^fjtt S„ 

[ 0 0 -9 4 ] (fcj|^ 8) *%H©|&tt^1»8 f±4fe9. 
toftm £'LXmWtifttc ffiW)ft<D 5 %ig*J»SrKJDli-5 
AaicH U £K±sE|g 2 ©EBtefe^-OH^fctbS. 

[0 0 9 5] mi 2 k^mmbm 8 otesm^otftpjm 

-?fcS„- (a) tt¥fl5BU (b-)'ttflStBiaSr*i-. #H 
l£^fll8(OteS^B3 1 1 fi, ^-^J&taigttcjBo 

ua« i 1 2 ©»Jwa-&!»iRTr 



(10) 

«BU:«j*$lifcfflMxa5«- , 7 1 1 5r<ix.Tv^ 0 SfcHXtBtt 

S*ta«S:'#?L4v^eflE©#ttasfe5ii*s*f 
^©We»^i-5 C • •■' • 

[0 0 9 6] -Y -i?* y h ACM^V K 2 
■ V<„ ■U*»UiS«*«»#©*«'i»##-^5ti^8^-«^ 

■*sa*^j»9nsi ; tfe.K«fctea$sti3'i'.i ©««i«B5*t7 

• i i^mm^mwii^^wn'x^<^-tiz.t£^ z<oit 

[oo9 7]. ^wi9) *&w<DmmBm9imm 
mitmt Lxf%m&xmm#&t>km-i-£iam\cML.. ± 
20 \z±nmi ©ia«*jj;t5^2©BSfa^*iv , >Tfflv^^ 

[0098]@1 3 ^*HJ6^^'9 ©*fta«EftSrttW1" 
'*fflMffiBISrS%-fo -*SElfi»ffll 9 f±\ tea^Sir LTtSffi 

K2 trU^LTb^-. ■T*i3*>P]-i©'*»flc:Sri!ttHi-5'f 
' i?± y hKIS®^ y K 2 ^^©EgPlSrfe^TBaa 

• :taflfr^ ii-cisi-©>^-v^^itg(ttbfr^pt 
tu*im\tmf&£tix\,^ 0 • ■ 

[009 9] JilEfll^{C*3^T5fe=fT^:5W *S9 v 5 ! y h 
30 5SiE&— y K 2 a f± v «T©Wl : S:'*JV>T«t»flc©3BP# 

»i2a ^<^-i>*fiji*«ihteBit$*t5 «t o imm 

1 1 a £R£W-f So «lfcf$-*V*f5>as' hS:lB®^y 
K2bTlt gE^^Bf'brr^satWffl 2 a t'^Wt 

L,'T«E*ifr©«»i 2 b SrP±tBi-S. 3feK#5|lUfc*tt 
HJ6^-(?f45fet-^©raRSSr*si\T«(E!i)*|£l 2 a *s* 

a: a ©flpfebftv^««^#» 

[0 1 00] tt*; ±IE^»4, i<^J?xy NSCIB^ 
^y K2 $r-fla©^(t.' ID— <D'<5 — 

d5Ptttl$HS^T-,[lI— ©$*##?>;h,5 3. ^ 

so ©»#» -s/ K©fi»«rftl«-<?*<5 t^5^)*S:^-r 
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[0101] *Ki«sjglfi9.JcJ:^ffs WM^-CIrI— o«t 

[0102] mmmm i o *&&<DnmMi& i o » 
[0103] 01 4 ^mmitm i o c?tea4bfe$rRgn 

.i-^ftOEHlSr^i-o #Httf§ 1 0 (dfc^T^aSS 3 
2 Oli$3CEI5rS!), --f^i?»y b^!E®^-y K 
2*»bHtUJS^S«E«i.flE.©**.l 1 ©«Bi>fe:©*I 
7 2 0Sr-BkWHr«K:«j«$Jx-Cir>5. "Tft*? 

.t>#mmw. 3 2 o tt i^fyt^Mir^fcibKm^ bfc. 

? ■km*.** y— ?&ytm ?4 mx^/u*-i t 

[0 1 0 4] fcfcvWsH-^/V'^— SrJ^x,5#S:t b 

[01 o 5 ] ilE^K^-t-f ^v^y biOE»^ 
y K2'*»fejJE«i#©»t«fl lMtiJ$li5t., BrJSIfcll 
■?*&«3£1t-3 2 .0 a»fe4t.m S Jxfc K— if* 7 2 0 ^fltft 
1 1 ituK:J:9««ri ifcttMvv** 

[0106] *mMMW> l o ic -r v 5 ! s/ h 
5tsE»^ y K 2 b"tm**ufcK* 1 1 3 * T* 

[■o i .o 7 ]i mmmm i- 1 > *%U<nmkwM 1 1 « 

$toi£fttf S&airM U £S^±iESi? 3 ©ieitcfc^T 
I01081J1 5iC*H^l^lt i:©^lig^lSl% 



2 1 f±H 3 <D@fl»£M 9 , — 

2 1 itmtezxftfcbfcffi^*^—*&ifeTqm\z.%i 

iP^# a...^**'*-* VXffifeoWiffii: 

mm t ^ 5 SrflD tl 3 Ifrg-K »4, 

.y hSJEft^y K2*seta-t-st>oi:.iai-<o«E«ifrSret 

©«jRl ; l®ttitSrt*A/T?.PJffill=^«$r.R»t, W«KM 
fc*BE«rffiJbn-*:*mSS:«ll*.5. *#£ffl^54§-£% -f 

»l.lS:jE*fc»±Al!:«r«$-^4«^'t»!W-5. 
[0.109] ;±.^m^^^XA y hTZsZm^ 

5 »i^a^B3 2 1 (Cftflffm -§-SpSr«BbT, 

5. ^S^«3 2 l*sg(f^©^SSSrStm-*-5»4k:tt» 
^ j/ h^lSfli^-y K2A\f>©JS^ 1 1 ©PtffiJC 

s„ ^aisa3 2 i*s.^sri!iffl-r.5«r&^tt-f v^i? 

30 813 2 1 *5m*SrHJJPlr.5*8rd.fc(4,- S-f-f.^^^ai 
M fc43 It 5 *if © l^i # *s J: t/-t cp* f $ «r'lHfPff« S p 

[o.i i o]:±fRMmz£*i&,.&m<o;<?->-mx's< 
p-^Mf&ftftx-z. m*.taa\ sK^-rxo^, 

7«A 2 t?tt.^m©^a^S'3 2 1 »?$flfP.(9-»SpSr«s: 

3 2: 1 a tif&JWf b^J^- 7; 2 la» 
f^PiStx^;^- 7 2.1#.bv^*&,$*v{4gp 2 ^ 
. 'I Him.* S hfc ISI^g #,-B:-Cf J«MS.*.S p^«IJf lilte.3- 2 1 a. 
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